(12)*#IttS:*l&*i«JlCg^ 



^ 3 2_, / v 
RiC'dMT/PTO 20 APR 2005 



(19) 1&#filWmWfil«ill 

(43) HBS^Bfl B 
2004 ^5 £ 21 B (21.05.2004) 




PCT 



(10) m®'£Mm^ 

WO 2004/041774 Al 



(si) mfstftrnKm 7 : 

11/06.H05B 33/14, 33/22 



(21) 

(22) HKSUBSH: 

(25) HKUISiroSIg: 

(26) Hfg^iaroSSg: 



C07C 211/58, C09K 

PCT/JP2003/012977 
2003 ^10 R9 B (09.10.2003) 

B*t§ 



(30) ®5te*f 

#112002-322545 2002^11 ^6 H (06.11.2002) JP 

(71) BbiiA(*i!£i&<±-c<Dtt56@ic^-c;: aiifcft 

Stt^#tt (IDEMITSU KOSAN CO., LTD.) [JP/JP]; 
TlOO-8321 mmtP^fftBaE 3tl(DP*3 = TB 

Tokyo (JP). 

(72) fc«feU: 

(75) &BA%/mmx (*nrcoL^T0)^): jim 



(KAWAMURA,Hisayukl) [JP/JP]; t 299-0205 ^ ^* 

tt-yjim ±m i 2 8 o sis cwba (jp). mm *km 

(HOSOKAWA,Chishlo) [JP/JP]; t 299-0205 THiR 14 
^r;*SHi -t& 1 2 8 0 Sift Chiba (JP). 

(74) ttiA: , n(OHTANI,Tamotsu et al.); x 

105-0001 MMU ^B*yPl3TB25S2^-Zf 
•J^Xh^^yP^ejU6@ Tokyo (JP). 

(81) (MP*): CN, IN, KR, US. 

(84) 3 — P 'V (AT, BE, BG.CH.CY, 

CZ, DB, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 

— m®m&m&m 

(Dtf-f hj £#fl. 



= (54) Title: AROMATIC AMINE DERIVATIVE AND ORGANIC ELECTROLUMINESCENT ELEMENT EMPLOYING THE 
= SAME 

= (54)s§^©«fli: %mm7 msm&i*&.zf*H£mi*tzfimjListr \~ a )\,--* 




< Ar 3 - 

? Ar Mr (1) 

S£ (57) Abstract: An aromatic amine derivative represented by the following general formula (1); and an organic electroluminescent 
element which has at least one thin organic layer containing either the aromatic amine derivative alone or a mixture of the derivative. 
S The element has a high luminescent efficiency even at a low voltage and retains a long life. It can emit blue light even at high 
£^ temperatures. (1) (In the formula, Ar 1 and Ar 2 each is naphthyl, etc.; Ar 3 to Ar 6 each is phenyl, naphthyl, phenanthryl, etc.; Ar 7 to 
<*s| Ar 10 each is 1,4-phenylene, etc.; and L is a single bond, etc.; provided that they satisfy the requirement (1) and/or (2): (1) at least 

Oone of Ar 3 to Ar 6 is a fused aryl having 10 to 50 nucleus carbon atoms and (2) at least either of Ar 1 and Ar 2 is a fused aryl having 
^ 12 to 50 nucleus carbon atoms.) 
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iff as t -c h w & m % & *r m * mm ^ ^ * ^ o % * ^^^^m^o 

Ar \ / Ar2 

N — Ar 7 L — Ar 8 — N 

a/ A> 10 
Ar 3 1/ N— Ar 5 
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( 5$ 4> , Ar^ArMit?^^!^, A r 3 -A r 6 »7 xr/H, 

A r 7 ~ A r 1 0 1 , 4 - 7 ^ - 

# «: i» . (D A r 3 ~ A r 6 <D ? % '> t£ < t t>-ofcfc;f£^Kt|&l 0 ~ 
5 0<D$g^T !i - ©Ar 1 ~ A r 2 tf> 5 % 'P tti < i t^toli^ 

ii^l 2 — 5 0 (D^I^T D — 
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Dx (8 -t Kd + v-*/ u y-;ur;i/^^^A) £f£3fcJi(;: % MJ7^;bv 
IE?L©&A#J^£i«#><§>;L£. 9£A£nfc« : F£7a.y ? LtS^C 
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9-30193 m&mzmft^mftmmT z xt^^^^n. mm&WQ 

8/ 3 0 0 7 1 ^kfglc h'JT'J -)VT X >£*#Wij* $ *U &M 2 0 0 0 -3 
0 9 5 6 6^*7x-U>v7; >^^$nTl>*. Ctt£<7>fb£- 
m it ^-f n h -< * > { t ** 7- > v -f ;u #/J n $ c % tz tb iz „ R§M ^ £ IE7L A £ *i-*> 
1"< . L*^1ti¥4 - 3 0 8 6 8 S^&mzmKZtiX^Z^itex?-^- 
x b T ^ >^#&i «9 fcIE?L£l&JK#E&< , JEH&Mmt LXttmx&^tz 0 

(3 l±^|Sj # fz o /Co 

o 

it ( 1 ) T*3n*tt£©*&&Wi-*^ft^*fc7 5 >B§0M***f«E L* 

-r^^t.. Tie-^iC ( i ) xmtstizmmtz^mmTz ymmw 
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L Ar — N 





Ar 3 — N 



Ar 9 

/ 



N — Ar 5 





(it«*>> Ar 1 ~Ar 2 ti. ^ti^tiMMk L < fiil^O^i^ 1 0-50 
(Dm^LtzT Ar 3 ~A r 6 tf. -Zrtl-ZftlWi&b L < l±MWt&<D%%fiz 

mm 6 ~ 5 o (or y -)im. a r 7 ~a r 1 ni. -eft-ena^*) l < (iii^o 

&mm%L 6 — 50 <DT V — ls >mx«& <0 . A r 7 tAr 1 tf)gJ»#Jl£ffM L 

tv-\s >m, g$j& l < itmmwwmmm 1 ~ 5 0 <t>t;u* u >sx^s^^ 

®Ar 3 ~Ar 6 < t tOtoli, L < 1 

0-50 <7>lfi^L*:7 'J -;USo 

©Ar' ~Ar ! 0-9 *>4>ft < <!: £ t><!;-^ L < li^g^^^^ 1 

2~5 OcD^L/cT U-;uS„ ) 
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— f&y£ (1) Kfc^T. Ar' ~A r 2 «\ ^tl^nS$! h L < (iMS^^ 

-7xt>hij;l/i, 2-7xt>h'J;H, 3-7it>h , JjH > 4-7i 
t>h'J^i> 9-7xt>h l JjH, 1 2-7-7?-fe^;u 

9 --t-7 ^-tz— l-t'b~;ug. 2-fcTU— ;uS> 
3 2 --t^^uS^ 4 l -T^^ug. 4 1 - 

7> h V )Umm&mift>ft, 1--t-7^;US. 2--7-7^;bg > S-7xt>h 
U;uS, 1 -i-y 2 --7-7 ;uS A 9--7-7^-fe-^S. 

A r 3 ~A r 6 ti, *tt-enfi&& L < tt*KBft<Z>&jft£& 6 - 5 0 U - 
^It^4„ M^^J^li. 7xi;i/i, 1 --7-7^^5. 2--7-7^;bS. 1- 
T>h'J;b«. 2-T>bD;bg. 9-7>MJ;ug. l-7xt>h'J;H, 
2-7xt>h'J;H, 3-7xt>h'J;H, 4-7xt>h'J;H > 9-7 
xt>MJiH N \ -±y 9-b-)\sm^ 2 -7"7 ?-tz-;bS N 9-^-7^-b— ;b 
S N l-t'U-^g, 2-kTU-;i/* % 4-t 0 b~;i^ 2-t'7x^;W;H 
% 3 - t'7x jsji^ ;ug N 4-t'7x-M;H, p - ? — 7 ^ — 4 ;u 
S. p-^-7x-;b-3->f;H, p-^-7x-;i/-2-'f;l/i, m-? — 
7x^;i/-4-^;H, m-^-7x^i/-3-^;H, m- 9 -7 * — 2 
o - h 'J ;H % m-h , ;;us> p - MJ ;ug. p-t-7f;i/7x^ 
p- (2-7x-;i/7'nt';i/) 7X-;!/!, 3 ^;u- 2 -±y^- )V 
S> 4 -y^ju- 1 -t7f;H, 4 ->*-;u- 1 -T> h 'J ;bg N 4' 
;H:*7x-jW;l/i, 4" - t-7'f;l/-p-^7x^-4-^H, 7;u 
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9-7xt>h'J;H, 1 -^-7 ?-t?~/uX. 2 --^7 ^-b— ;bS> 9--*- "7* 
-fe^/bg. 1 - fb^iH, 2-t'U^/bX. 4-t"U^;uS> 2-t'7x-]b 
-OUg. 3-t'7x-M;H, 4 - b'7i-;b-Y;uS. o - h U m- h 
U^S. p - h U p - t -7 , fJl/7x^jH^$f £ Lt>o 

Ar' ~Ar ,0 fi. ^tlf ntj^ 1 1 < (i^f ^©^IIS 6 ~ 5 0 <DT V - 
U>ST?#>& 0 m^lcHi. 1, 4 -7x^U>i, 1, 4 --i-7^U>S. 1 
. 4-7>b7-fe-U>I N 9. 1 0 -T> h^-fe^-bvS^^lf 1, 
4 -7x-b>W^ Lt\ 

Ar 7 <hAr 8 <DW$mim*:J&f& LT^T t J: < % 0>J*.tf. g£*P5M 

I> ^V^^UVS. y7x-;M?>-2, 2' -iM 

y7x-il/xr/-3, 3' ->MiH, y7x-;P7'o^>- 4 , 4' 

^6~5 0(D7U-U>I, l^l>L<(iifM^5~5 0<7y^a 

L < (i^f^O^ilS 2 ~ 5 0 0>T;i/+ U 7*>»T*&&„ 

#*fc*»6-~5 0©7V-U>lt LTli. m*.li* 1. 4-7x-U>I, 
1. 4-^-7^U>S N 1, 4-7>h7-iz-U>I, 9, 1 0-7>h7t- 
UV&^A^tf £>tU 1, 4-7xiU>S, 1, 4-^-7^U>S*^^L^ 

77-U>S> ft7x-l/>I, ->D-iJl/>I, fijyl/>i, ^ ^yy 
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IsVm, JC^UVS, rotuvi, -fV^ntUVl, n-7*f U>g. s- 

U>S. n-^7>U>S. n-^-^^-UVS. bh'a + v^^V>S> 1-t 
Ka+i/xf + 2 - t K a* W 7 7'f U > 

5. 1. 2-i/'tKD+yxfU>I N l, 3-i?tKn*WV^atU>I 
.1,2, 3 - h 'J t Ko4 v7°o fcTU>S. ^DD^f u>S, l-y-nax. 
^•UVSx 2 - ? a a>T b >g> 1, 2-v^a 

□ X.^UVS, 1, 3-y?DD^77'Dfl/>l, 1, 2, 3-M;?aa7' 
Db*b>5. *7-ls>m, 1 U>S, 2 -7*n^x^U>S 

„ 2-7'D=B^77'f U>1, 1, 2 -y7D^xf b>I, 1, 3-^ 7 ' D ^ 
-f77*aeu>i, 1, 2, 3-h , J7Dt7 , DtU>S, 3-h*yfU>i N 
1-3-Kxf u>I, 2-3— Kjc^UVOI, 2-3-hW77f U>1, 1 
, 2 -v3- Kxf U>S, i, 3-v3-F'f77 , Dk , U>I, 1, 2, 3- 
h U 3- K7*a fU>I, 75 ;^fl/>l, l-7^;xfU>I, 2-75 
yx^-UVS. 2 -75 y-f 7 7f U>S^ 1, 2-v7; 7xf l/>|, 1, 
3-y7$;^77DfU>I, 1, 2, 3 — I s U 7 5 7 7°n t° U v77 
>^U>1> l-v7;xf 1/>1, 2->7;xf U>S, 2-v7;^77 
fU>g. 1. 2-yy7;xfl/>l, 1, 3 -v 5 v7 / *T 7 7o fcTU >g x 
1, 2. 3-h l Jy7;7Dt^>i, ^ha>f U>1, l-i^nxf b> 
2-— haxf U>I, 2 h a-T 77'f b>S. 1. 2-y-haxf 
U>Ss 1. 3-y-hD^77'Dfb>I > 1.2. 3 - h 'J - h ay'a fU 
>1> y^D7ofl/>I, y^D7f U7l, i/ ? o'OT- U >g % v^a^s 
+ y^>i> 4-^f^y^D^yu>l, 7/v>f U>I, J 
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6 ~ 5 0 ©7 U l^tL< i±^MJH<7)^Jl^^ 5-50 <^7f#^I^^ 

l < imm^mm^L 1 - 5 0 ©t^^us. s$»& l < teMgi&tf) 

j^H£fcl~5 0tf>7;U3*v«. litl<(iiIWil(l~5 0W77/b 
m&b L< «^a^^^5~5 0<7)7 'J + fitH^L 

< iiMM^O^?^ 5~5 0 <D~7 D I^fcK f±ili©^it 

1-5 OWT^n + yA^t'+v;!/!, ^nYVJUi 1 . y?/i, - hoi, t 

g&*> L < tt&M$!tf>^fg|& 6 ~ 5 0 or U iittt 7 x =-)V 

2--f7^;uS > l-T>hU;b«, 2-7>h'J;H, 
9 - T v MJ iHs l-7xt>h'J ;uS> 2-7it>h'J ;bS> 3-7xt 
>h'J;H, 4-7xt>h'J;H > 9-7xt>h 'JjH, 1 ^-b— ;i/ 

2-^7?-fe-;ug > 9 -•^7^-fe^;uS > l-t°U^;bS. 2-fb-;b 
5. 2 - t*7 ^-n^oug, 3-k'7x^M;H, 4-t*7 

;b g> p-^-7x-;l/-4-'f;H > p - ? — 7 ;b- 3 — -f )V 
p-^-7x^-2-^;H > m-^ — 7^— ;b-4 --f ;US. m- ? — 

7 3 /bS> m-? — 7^;u- 2 o - h U m- h 
'J;i^ p-HJ;uS, p-t-7>;l/7x-;H, p- (2-7x^;i/7ab 4 
;iO 7x-;i/i, 3 -*<?■)],- 2 -^7^;uS. 4 9=7U- 1 --^f^uS. 
4 1 -T> h 'J;i/«, 4' -yf;l/t'7x^Mjl/S, 4"-t-7* 

iiti< imm&o>®m=?& 5 ~ 5 0 ^Tfwi^fiBis^j t L-ai N 1 - 

fo'J;Ug. 2-t°aU;bg N 3-t"nU;bg. t^v-iH, 2-b*'Jy^ 
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6 3 - f y v^;bS, 4 - try l — -f > K U ;ug. 2 — > K 'J ;b 
3 — f > K 'J 4 — f > K 'J 5 — -f > K U ;uS. 6 - > K 'J ;u 

7 - << > k y ;us. i - -< v >r > k y 2 - -r v > k y 3 - -y 
v -f > k y ;us. 4 - >r v >r > k y )im. 5 - >r v << > k y 6 - f v >r > 

F y 7 — -< V > K y ;uS. 2 - 7 y 3-7'J ;bS> 2 - ^ , //7 

I, 6-^>77 7-;H, 7-<>77 7-;H^ l -^7^>y77-^i 
. 3-fV<>777-iH> 4-^f7^>777-^ 5-f V<>77 7 

-;u»> 6--f7<>77 7-;bS, 7--f7'<>77 7-;H, +y | J;H, 

3- *yy;uS. 4-^yyjbS. 5-+;'J;H, 6-+yj;H, 7-*y 
y;ug. 8-*>"J^ i-fv*yj;H, 3 ->r v*>"J;u£. 4 — rv 
*yy;us> 5 ->r v* / y 6--fV4;u;H, 7-^v + /y;uS. 
8-'f7 + >'!Jji/S, 2 -*y*-y-y-;ug. 5 -*y*-y-y -;ug^ 6-*y 

4- 9-y— l-*;u/<VU;i/S, 2 -#;w<y*y 3 -#;b/<vy ;ug 
, 4 -#;u/<y'y ;ug. 9-*;u^* x /y;uS. i-7xt>x , Jy^H, 2- 

7xt>X'Jy-;H, 3-7.xt>X l Ji'^l/i, 4-7x7->X'Jy^i 
, 6-7xt>X'Jy-;l'i, 7-7xt>X'Jv^H, 8-7xf>X'Jy 
— ;i/Sx 9-7xt>x'Jy-;H, l 0-7xt>.X'Jy'^ 1-T9V 
v-;US. 2 - T ^ 'J v^;US. 3-7 7 'J y-;H, 4 -T ? 'J v-^S> 9 
-7^'Jy-;^ 1, 7-7xfyXD'J>-2->f;H, 1, 7-7xt> 
XDiJ>-3-^JH, 1, 7-7xt>XD'J>-4-^JH, 1. 7-7x 
t>Xo'J>-5-'f;H, l, 7-7xt>xa | J>-6-^;H> 1, 7- 
7xt>XD'J>-8-^^ 1, 7-7xt>Xo'J>-9--f;H, 1, 

7 -7xt>xo y >- i o --f l. 8-7xt>XD | J>-2-'f;H 

„ 1, 8 -7 iT^VXa 'J >- 3 1, 8-7xt>Xo'J>-4->f 
1. 8-7xt>XoiJ7-5-f^l> 1, 8-7xt>XniJ>-6 
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-f^S. 1, 8-7xt>XDiJ>-7--f;H > 1, 8-7xt>xa'J> 
1, 8-7xt>xn'j >-l 0--<;H, 1, 9-7xt>^ 
d >- 2 --f 1, 9-7xtVXniJ>-3-^^ 1, 9-7xt 

>^D>j >-4-^;H^ 1, 9-7xt>XD'J>-5-'f;H> 1.9-7 
xtVXD'JV-e-fJ^ 1, 9-7xt>Xn'J>-7-'f;H, 1. 9 
-7xt>xa | J>-8--f;Hs 1, 9-7xt>xa | J>-l 0-^f;H, 

1. 10-7xt>XD'J>-2-^^i> 1. 1 0-7xt>XD'J>-3- 
-<;l/S> 1. 1 0-7xt>Xa'J>-4--f;^ 1, ) 0-7xt>XD'J 
> - 5 - -< 2, 9-7xt>XD'J>-l-^iH > 2. 9-7xt>X 
a U >- 3 --Ol^ 2, 9-7xtVXa'J>-4-'fiH, 2, 9-7xt 
>Xa'J>-5-^;H> 2, 9-7xt>Xa l J>-6--f;H^ 2,9-7 
i > X a 'J > — 7 — -Y ;U5S> 2, 9-7xt>XD'J>-8-^^ 2, 9 
-7xt>xnij>-io-f;H^ 2, 8-7xt>XQ'J>-l—f;H, 

2. 8-7xt>XD'J>-3--f;H, 2, 8-7xt>Xo'J>-4--f;l/ 
5> 2, 8-7xt>Xa'J > — 5 — -f 2, 8-7xt>Xa'J >-6- 
-OUS. 2, 8-7xt>xa'J > — 7 — r;bS> 2, 8-7xt>xa'J>- 

2, 8 -7i-7">Xo U >- 1 0 --f ;Hs 2, 7-7^-t">Xd 
U>-l--r;uS. 2, 7-7xt>XD'J>-3-f;H, 2, 7-7xt> 
'J >- 4 --T;ug. 2, 7-7xt>XD'J>-5-^;H^ 2, 7-7x 
t>XD'J>-6-^;H, 2. 7-7xt>xaiJ> 2, 7 

-7xt>XD'J>-9-^ 2, 7-7xt>Xay>-l 

l-7xfy-;l,i s 2-7^^-v-;Ug. l-7x7f7y^;H, 2-7x 
y^T^-^S. 3-7x7f7v-;H. 4-7x;f7v-)H, 10-7 
xyf7v-;H, l-7x;^tv-iH, 2-7xMtyr.;H, 3-7 
x;+t^-;H, 4-7x^fy-il/i, 10-7x;+fy-;H, 2- 
* *+>-y*'J jug. 4 -^-tf-VJ 5-^-^-y-7'J;uS. 2-t+fy7/ 
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x.^;i^ 2->fJUfD-;i/-i-^^I, 2 -^;ut°a-;b- 3 -- f 

^;ut°D-;b- 1 -^Ol/g, 3 - >f;bt'D-;i/- 2 --f;uS> 3-^^b'a 
4 --f 3 5 2 - t -7>;U fcfa— ;b 

-4--T;US. 3- (2-7x-Jb7'nt:» b*a-;u- 1 --f ;bg. 2~^f- 
l — f>KU;u». 4 l --f > K y 2->^;u-3--r> 

K y jH, 4 - *=f-)V- 3 — f > K 'J 2 - t -7*^;b 1 — f > K U ;i/S> 
4 - t --?=f-)\, 1 --f > K U 2 - t -7*^;u3 --r > K y 4 - t - 
7*^;u 3 — -f > K 'J ;uS^^tf ^n^ 0 

L< i±MS^^T;u+;i/S<D^iJ^ LTt±. x^ug, 7°ab° 

-fV7'Dt;H, n-7^;bg % s-7*^;bg. -fV7>^S> t-7> 
n-^V^l/gk n-^+y;i/l, n-^7>;Pg N n-^^^;US> b 
Ka + v^f^I, l-th'o + yif^i, 2-t'Ko+->if;H, 2-b 
KD + y^V7*f;H, 1, 2-ytKa + yx^H, 1, 3-yth'D + y 
7 7'a b';bg % 2 , 3 - vb h'o + y- t -7*^;bS. 1 , 2 , 3 — h U t K 
□ *v7*o ?na^f;H, 2 - ? □ □ x^;i,g 

% 2-^aa>fV7'f;H, 1, 2 - aa-x^;^ 1, 3_^/7 Da ^ v 
7°ab';bg. 2, 3 -v7oo- t -7>;l/S. 1,2, 3 - h »J ? □ 07*0 b' 
;H, 7*o^^f;H, l -7a^e i^ji/g^ 2 -7'a^r 

^77*^;US, 1, 2-y7*a ; Exf;H > 1, 3 - v7*Dt^ 77° a 
2, 3-y7*D^-t-7*f;H, 1, 2, 3 - MJ 7*a^e 7'a b';ug s s- K 
^^i^ l-3-K^;ug. 2 -3- Kx^;ug. 2-3-hW7 7'fjH 
. 1, 2-y3-Kxf;H, 1, 3-y3-hM77'Dt>I s 2, 3~v3 
-K-t-7^;uS, 1, 2. S-h'Ja-K^a^H, 75 7>f;H, 1 
-7$;xf;US, 2-r^yji^;i^ 2 -T a J -i 77'f;H, 1, 2 - v 
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7^ yxf^l, 1, 3 -i?7 5 J 4 V7'd f;U5 % 2, 3-y7^-t-7' 
1, 2. 3-h'J7U7'Df;^ yT/^f^I, l-y7;xf 
;US> 2-y7yif^i, 2-y7;^V7'f;H, 1, 2-yy7;if^ 
S> 1. 3-yy7;^77 , Dh";H, 2, 3-yy7;-t-7'f ;H, 1, 
2, 3 - h 'J iyTJI'u t'jvm, — h □ ^ 37ug. l-^-ba^^m, 2 
hDJL^;U^, 2 -~ h- D>f V7*f;H, 1. 2-y-hDxf/H, 1, 3- 
^hD^V7'Df;H, 2, 3-v~ha-t-7>;Ug. 1, 2, 3 — h 'J 
-hD7Df;H % uy'u b*;ug N y^D7f;H, 7 □'<>?-;ug^ v 
y-d^*i>;ug N 4 f;l/y? a^v;ug % 1 - T v > ^ 2-7?* 

LTCi, ^DfjH, 4 77* a b*;bS. n-"7*^;i/S> s 

-7^;bS. -fV7'f;H, t-7>;b®. n-^>^;bS, n-^+yiH, 

2 - k F □ + y xf iH,' 2 - t F d + y 7 7f ;H, 1, 2-ykFa 
+ va.^;uft, 1, 3-ytFn^yr;7'Dt';H, 2, 3-ytFa + y- 
t-7^;uS, 1, 2, 3-F'J tFa*y7'nf;H, y-na^;l^ 1- 
?Doxf;H, 2 - ? □ a jxf- ;bg > 2 - y* □ 7 7>;U§, 1, 2-v? 
aaifiH, 1, 3 -vy* aa^f 77a kf;Ug s 2, 3-y?aa-t-7f 
1,2. 3 - F ij ?DD7DfjH, 7*D : eyf ;H, l -y'u^^ji 
5> 2 -7'Dtxf;H, 2 -7'at^ 77*^;bS. 1, 2-y7'ntxf;H 
> 1, 3 -yyat^ 7 7d t°;b^ 2, 3-y7*D^-t-7f ;H, 1, 2 
, 3-h'jyDt7'af l-a-Fxf;^ 2-3 

- Kxf 2-3-FM77'f;bi, 1, 2-y3-Fxf;H, 1, 3- 
y3-F^77'Dtm 2, 3-y3-K-t-7'f;i.i, 1, 2, 3 — MJ 
3-F7af;H, 75^f;H, \ -T Z S x-?)l<m, 2-7$yxf;H 
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. 2-7 5y-fV7'f;H, 1, 2 -V7 ^ Jx-r^m, 1, 
rat^US. 2, 3-y7^;-t-7'f;H, 1, 2, 3 - b V 7 \ J 7*n £ 
;Hx yT/^iH, l-yTyxfjH, 2-v7Mf;H, 2-vT/ 
^Vrf^I, 1, 2-yy?;xf;H, 1, 3 - v v7 7 -< 77*a tT;US. 
2, 3-yy77-t-7f;H, 1, 2, 3 - b 'J ->7 / 7° a bMUS. - b a 

„ 1, 2 -v- b a^^;uS N 1, 3-y-hn^V7Dt>i, 2. 3-v- 
ba-t-7>;ug. 1,2. 3 - b 'J - b d^d f ^tl^o 

2-7x-;l-if;H, 1 - 7i-M77'nf^S, 2-7x^jb 
^V^DtVH, 7x-;l/-t-7f;bi> a--^7^;uy ^;uS. 1 - a 
7^;Ui^;bS. 2 - a--f7=?-)\,3-=?-)Vm, 1 -a -■*-"7^;M' 7 7D tT;l/S 
. 2 -a-^7^;bf 77*a LVbS. £ -^7^;by ?7Ug. l-£-^7^;b 

2 - jS-7"7^;U^;bS. 1 - # --t-7^;u-T 77n f;H, 2- 
/S--^-7^;b-r 7 7°,a t 0 ;^ 1 - t'D UiU^f/L'S, 2- (l-fa'J;u) .x 
p ^;L/^>v;uS. n m->f ;^>y;ui, o ^;i^>v;i^ 
„ p-^DD^Vy^l, m -^DD^>y;H, o - 7 □ o ^<> v^l/^ p- 
7*a^e^<>v;uS > m-7*P ; 6^>> ? ;bS > o-T'Dt'OylH, p — 3 — K 
^>v;uS. m- 3— K^>v;uS. o-3-K^>y;H^ p-th'D + yA: 
Vv;^, m- t Ka + v^Vv^uS^ o - t b* □ 4- >y;H, p-T^ 
7^>v;US, m-T VOv^bg^ o-7$7^>y;H, p--hn^> 
v;bS> m--ha^>v/i/l, 0 --hn^>y;i/| > p-i/7y^>y;H 
, m-y7;^>yJbi, o-^>T7^>v;US. 1 - h Ka + y-2 -7x- 
)V4 7 7o ti^Ug, 1 - ^ a a - 2 - 7 ^ ^;b>T 7 7°a t";bSI?^tf ^tl>l>„ 
S$?*> L< tiMSJ&OT y-JU^ + v-gti. -OY' tmZH, Y* 4)#iJ<tL 
Tti7^-;bS, 1-^7^;^ 2--t7^;bS. l-7>h'J;H, 2 — T 
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> h 'J ^m, 9 - T > h U l-7it>h'J 2-7xt>F'J 
, 3-7xt>MJ;H, 4-7xt>h'J;H, 9-7xt>h'J;H, l- 
^-7^-fe-;uS. 2 --7-7?-tr^;ug % 9 -t7 ^•b-;uS > 
2-t°U^;U5. 2- t^x-M^i, 3-t'7x^M;l/ 

4-t'7x^;K;H N p - 4 ;bg N p-?-7^-;b 

-3-f;Ug, p - ^-7x^1/- 2 -J )im, m-^-7x-;i/-4-f;H 
-> m- ? — 7 3 m-^-7x-;b- 2 o — h 'J ;U 

I> m- h U ;H, p-h'J p - t -7*f;i/7x^;H > p - (2-7x 
^;b-7°at°;u) 7x-;H, 3 - y- 2 -i-y^)Vm, A-*?)V- \ -1- 

■77-)l>m, 4-^f;u-l-7>hV^S, 4' -^f;bt'7x^M;H, 4 
" -t-7'fJl/-p-^-7x^-4-'f;l'i, 2 - fa ij 3-fc'a'J 
Jim, fcT5 >>~;l^ 2 - tr U v~/l/S. 3 - f U 4 — f U 

„ 2 - -f > K ;bSk 3— fvKU;^ 4 > K U 5->f>K'J;bg 
. 6-f>KU/ug. 7--f>K'J;uS. l-'fV>f , /K'J;H, 3--fV^> 
KU;ug. 4 ->f v-f > K 'J 5 y>r > K 'J 6 V-T > K »J ;b 
7 V>r > K U;US. 2--7'J;bS x 3-7';;^ 2-^>y77-;l/ 
3-^>77 7x;H, 4-^>77 7-jH^ 5-^> 4 /7 7-;H, 6 
-^>77 7^H > 7-^>y7 7-JUS, l --r 7^>y7 7-;H, 3- 

^7^>y7 7-;H, 4-^7^>777^H, 5 — f7^>777-;H 
, 6-^7^> l /7 7-;H, 7 — ry<>77 7-;H, 2- + 7'J;uS> 3 
-^.-'■^H, 4-+yu;uS. 5-*/D;uS. 6-^yU;bS, 7-^yy 
8-+y;;bS. l-^v+yj ;HIS> 3-^y + v'7;uS N 4--rv + 
'• ,; ' ; -I> 5-^7 + 7';^ 6 v+y 7--f 7 + 7U;H, 8 

--f7+y'J;H % 2 - + y+-9-U-;uS N 5 6-*y* 

l -*;u/N'y«J 2 'J 3 - * ;u/<V U 
„ 4 -tj;U/<V'U;I.S> l-7xt>X l Jv^H, 2-7xt>X'Jyx;H 
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. 3-7it>X'Jy-iH, 4-7xt>X'Jv-;H, 6-7it>X'Jy 
— /US, 7-7xt>X'Jv-;H, 8-7xt>X'Jy^H, 9-7xt> 
X'jv^/Ug. 1 0-7xt>X'Jy^H, 1-7^'Jy-^l, 2-T7D 
v^/bg. 3-7 7 1)^-/1^. 4-7 7'Jy^H, 9 - 7 7 U v-/bg. 1 
, 7-7xt>xa'J>-2-^;H, 1, 7-7xf>Xn'J>-3-^H 
> 1. 7-7xt>7D'J>-4-^H, 1, 7-7xf>XD'J>-5-^ 
/Ug> 1, 7-7xt>XDiJ>-6-f;^ 1, 7-7xt>Xo'J>-8 
--f/l^ 1, 7-7xt>XD'J>-9--f;H, 1, 7-7xt>XD'J> 
-1 O-'f/bS, 1. 8-7xt>xa'J>-2-'f;H, 1. 8-7xt>x 
a'J>-3-'f;H, 1. 8-7xt>xn'J>-4-^;H > 1, 8-7xt 
>XD'j>-5—f;H, 1, 8-7xt>xa'J>-6-^;H > 1,8-7 
xt>xo'J>-7-^;H, 1, 8-7xt>xniJ>-9-^;H > 1, 8 
-7*t>xn'J>-lOH;H, 1. 9-7xt>xa'J>-2-^;H, 

1, 9-7xt>xoij>-3-^;l/i> 1, 9-7xt>Xa'J > — 4 — -Ob 

1, 9-7xt>Xa'J>-5-fiH, 1, 9-7xt>XDiJ>-6- 
4 1, 9-7xt>XD'J>-7-^/H, 1, 9-7xtVXD'J>- 

8- -<n^ 1, 9-7xt>XD'J>-l 0-^f;H, 1, 10-7i-*->* 
a U >- 2 --f/Ug. 1, 1 0-7xt>Xa l J>-3--fiH > 1, 10-7 
xt>xo'J>-4-^;H, 1, 1 0-7xt>xay>-5--f;H, 2. 

9- 7xf>XD'J>-l-^;H, 2, 9-7xt>xo'J>-3-f;l/i, 

2, 9-7xt>Xo'J>-4--f^S, 2, 9-7xt>XoiJ>-5-^Jb 

2, 9-7xt>XD 'J >— 6— -f iHx 2, 9-7xt>xaiJ>-7- 
-</Ug, 2. 9-7xt>xn'J>-8--fiH, 2, 9-7xt>Xn'J>- 

10- -OUS> 2, 8-7xt>XD'J>-l-^;H, 2. 8-7xt>XD 
U>-3--Y/bg > 2, 8-7xt>xa'J>-4-fJH > 2, 8-7jl^-> 

'J >- 5 -J ;I/S. 2, 8-7xt>xa'J>-6— f;H, 2, 8-7x 
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t>Xa'J>-7-i';l/i, 2, 8-7xt>7n'J>-9--f;H > 2. 8- 
7xt>Xo'J>-l O-fil'S, 2, 7-7xt>^Dy>-l-^;H, 2 
, 7-7xt>XDiJ>-3-^;H, 2-, ' -7-7xt>XD'J >-4-^f;H 
s 2, 7-7xt>XD'J>-5-^;bS, 2, 7-7xt>XaiJ>-6--f 
;bS. 2, 7-7xf>XDiJ>-8-f^I, 2, 7-7it>XaiJ>-9 
2, 7 -7itVXD U >- 1 0 — < 1-7^7^1, 2 

-7xfy-;H % i-7x;f7v-;H, 2-7xyf7y-;H, 3-7 
xyfTv!-;^ 4-7x;f?y-;H, l-7xy#fy^H, 2 -"7 
xy+ty-iH, 3-7xMfy^H > 4-7x7+fy'^H, 2 
+ -+7-yU/uS> 4 - y*y/bg N 5-^- + -9-yj^S. 2-Wy77'J 
S-t+ty-yy^H, 3-77if-^S, 2-^^;^ 
2 ^;ut°a— ;u- 1 --f;ixS, 2 f;bt'p-;i/- 3 --f ;uS> 
2 -^f;l/fD-;i/- 4 ->r 2 f;bt'D-;i/- 5 ->f 3-X3 1 
;l/fD-;i/- l-^;H % 3-yf^k'D-^-2-f;H, 3-^^;UfcTa — 
;u-4--T;b» N 3 — * ^/bfc°a — 5 --f 2 - t -7^;u fa— 

4--Obg. 3- (2-7x^^7°nf;i/) fa -;i>- l - -f 2-^/U 
-1— TVK'J^S, 4 1 --f > K U;i/S. 2 - ^ 3 > K 
•J 4 - ^ 3 --f > K U 2 - t -7*^;b 1 --f > K y /bg, 4 
- t -7^/u 1 > h* y 2 - t -7>;u 3 — -Y > K y 4 - t -7 
3 ->r > K y /uSI^W ^n^>o 

L< tiMSJU^T y -/b^Sti. -SY" tmzti. Y" <D®\k. LX 
(i7x^H, l-t7f^i, 2-^73 1 ;bg. l-T>MJ;u^ 2-T> 
MJ/ug. 9-7>hU;H, i-7xt>h'j;H, 2-7xt>h'J;H, 
3-7xt->MJ 4-7xt>h'J 9-7xt>MJ 1 - + 

7^t^;H, 2 -^7 ^t-;H N 9 — 7 ? -t?~;bg. l-'fU^i/g, 2 
-fu^bg. 4-fc.°U-/bg N 2-t'7x^M;H> 3 -ti7x.^;n';ug 
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3- -f;uS > p -7 — 7 2 --OUg. m- 7 -7 — 4 

. m-^-7x^i/-3-'f;H> m- ?-7i-;b- 2 o - h U ;u 

m- h p - h UjuS, p - t -7>;u7i-;uS x p- (2-7x 

b a ;b) 7i-;H, 3 2 -^7^;uS. 4-^^-1-^ 

7^;uS. 4 1 -T> h U 4' -yf ^k'7i^;W;H, 4 

" -t-7'f;i/-p-^-7x^b-4-^iH, 2-faU;H, 3-fc'a'j 
t°7y-;H, 2 - f U v— ;US> 3 - tr U v?-;i/g, 4 - 1* U 

, 2 — > K U ;i/S, 3—f>K'J;i/S, 4-^vK'Jn^ 5--f>KU;i/S 

. 6-^>K'J;US. 7 --r > K 'J 1 v-r > K U;bS. 

K U 4 - V > K D 5 — -< v -f > K U ;uS> 6 — -f V -Y > K V ;b 
7--f > KU;uS. 2-7'J;H, 3-7'J;bS> 2-^>y7 7^ 
3-^>y77-;H^ 4 -^>y77- ;ug^ 5-^> v /77-;H. 6 

-/<>y77-iH, 7-^>777^H, 1 -'f V^>777-;H > 3- 

^v^> x /7 7-;bi, 4 --r y^ov-7 7^;bg. 5 ->r v^>y7 7-;H 
. 6 ->r v^> 4 /7 7- ;H, 7-^v^>77 7-;H, 2-*7';;i^ 3 
-*7'7;bg. 4-+7U;uS. 5-*7'7;u*. 6-+yJ^S, 7-+7'J 
;ug> s-^'J^ug, l— fv+yj^S, 3 -f 7 + 7 '7 4--TV* 
7'7;bS> 5-^v+7'J;H, 6 --f V*7 '7;bS. 7 --f 7 * 7 U 8 
-^7+7'J^g, 2-*7*-9- , 7-;bS, 5-+7+^U-;US. 6-*7* 
HtU-;uS N l -tj>u^<7D ;ug N 2 - * <V »j 3 -* V U ;i/g. 

4 - *;W<V«J;l/» % l-7xt>7'Jy-J^ 2-7xt>X l Jy^H, 
3-7xt>X l Jv'-iH > 4-7x7->X'Jy-;H, 6-7xt>X'Jy- 

7-7xt>x'J7^;H, 8 -7 jl-7->x U v-;i/S. 9--7^>7. 

U 1 0 - 7 x & >7s '7 v^^S, 1-77'J 2-7 7 'Jy 

-;i/Ss 3-7 7 'J 4—77 '7 v-jug. 9-77'J 1 , 
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7-7xt>XDij>-2->f;i/S, 1, 7 -7xt>XD 'J >- 3 

1, 7-7it>7D'J>-4-f;H > 1, 7-7it>xn'J > - 5 - /b 
1, 7-7xt>xn'J>-6-^iH, 1, 7-7xt>7Q'J > - 8 - 

"ObS. 1, 7-7it>^niJ>-9-^;H, 1. 7-7xt>Xa'J>- 
10 --f/US> 1, 8-7xt>xn'J>-2— f;H, 1, 8-7xt>xa 
D>-3-f/bg. 1, 8-7xt>XD'J>-4-fiH, 1, 8-7xt> 
xd'J >-5--f;H^ 1, 8-7xt>xa | J>-6--f;i'S > 1, 8-7x 
t>XD'J>-7-^;H, 1, 8-7xf>xa'J>-9-^Jl/i, 1, 8- 
7xt>xo'j>-i 0--f;H, 1, 9-7xt>XD'j>-2-^;H, 1 
, 9-7xt>XD'J>-3 — (Jim, 1. 9-7xt>XDiJv-4 — < Jim 
, 1, 9-7xt>xa'J > — 5 — 'C 1, 9-7xt>XD'J>-6-'f 

1, 9-7xf>xn'J>-7-^;Hs 1. 9-7xt>xn'J>-8 
1, 9-7xt>XD'J>-10 — T/US. 1, 1 0-7xt>Xa 
'J>-2--f/bg. 1, 10-7xt>Xn'J>-3 — (Jim, 1, 10-7i 
t->Xd'J>-4-^jH, 1, 1 0-7xt>Xa'J>-5--f^ls 2, 9 
-7xt>XD'J>-l-^;H, 2, 9 -7xf>xn 'j >- 3 --(Jim, 2 
, 9-7xt>XD , J>-4-^;H, 2, 9-7xt>XD'J>-5--r;H 
. 2, 9-7xt>XD'J>-6-'f;H, 2, 9-7xt>Xa'J>-7-'f 
/US. 2, 9-7xt>XD'J>-8-^;H, 2. 9-7xt>Xo'Jv-] 
O-^/Ug. 2, 8-7xt>xoy>-l-^jH > 2, 8-7xt>XDiJ 
>-3--T/bg, 2, 8-7xt>XD'J>-4-'f;H, 2, 8-7xt>X 
a 'j >- 5 -J Jim, 2, 8-7xt>Xa | J>-6-f;H, 2, 8-7*^- 

'J >- 7 --f/US. 2, 8-7xt>xa'J>-9-^;H, 2, 8-7 
xt>Xn'J>-l O-^^I, 2, 7-7xt>Xn'J>-l-f;H, 2, 
7-7xt>XDiJ>-3-^;H > 2, 7 -7xi^>7«a U >- 4 --T^S. 

2, 7 -7xl^>xd >J >- 5 -f/bS. 2. 7-7xt>xa'J>-6-'f^ 
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g N 2, 7-7xt>xa'J>-8-^;H, 2, 7-7xt>Xo'J>-9- 
-f;uS. 2, 7-7xf>7n'J>-l O-'f^ l-7xty-;H, 2- 
7xtv^H, l-7x;f7y-^l, 2-7x;f7v-;H^ 3-7x 
;f7y^H, 4-7x7f7v-;H, 1 - 7x7+^y^;bi N 2-7x 
y 3-7x7+fy — ;US. 4-7x7 + 1fyijH, 2 

*-9-yy;ug. 4 -**-9-vy 5 -**-frVy 2-tW7 7'J 
;H> 5-t+ty7 7'J;H, 3-7^if-;uS> 2 -^i-;uS, 3-^x- 
— ;uSn 2-^f;i/tD-;i/-l-'f;H^ 2 f;i/ft3- 3 --f ;H, 
2 f;i/fn-ji/- 4 --T;bS> 2 - ^f ;l/t'D-ji/- 5 3-^f- 
;l/ta-;^i->f;H, 3 f^b'D- 2 --f 3 - yf;bt°a- 

;L/ _ 4 _^ ;u g > 3 f^t'D-^- 5 2 - t -7'f;i/fD- ;u- 
4--Y;bS. 3- (2-7xr.^7'pf;i/) ;u- l --f 2-^^;b 

— 1 — f > K U ;HS> 4 — ^ 1 — -f > F U iH, 2 ^;u- 3 > h* 
U;uS. 4 - 3 - 'f > KV iH, 2 - t-7>;H -- f > K'J;bS. 4 

- t -7'^;lx 1 -4 > K U ^S. 2 - t -7^;u 3 > K y 4 - t -7* 

t LXlt* ^;uS> 7'd fjH, ^V7*DtT;uS, n-7^;bg, s 

n-^T^Ug^ n-^"^^;US, tFn*y^;H, l-hh*D + yxf^ 
S> 2-tKa*yxf;H, 2-t Kn*WV7*f;H, 1, 2-ytFo 
*yxfiH> 1. 3-ytKD + y^77 , Dt';H, 2, 3-ytFo^y- 
t-7>;bS % 1.2. 3 - h U t Ka4y7 , DfJl/S, ^d^jH, l- 
^ooxfjH, 2 - 7 aoxf;H, 2-^nD^7 7'fJH, 1, 2-v? 
DDif;H, l, 3-v^aa-r 77°af;uS> 2. 3 - v ? a □ - t -75 1 
1, 2. 3-h , J^aa7 , ae;H, 7'De>f;H, 1 -T'd^jl^u 
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S> 2 -7*a^jL^;u^ 2 V7'f 1, Z-yyatifiH 

„ 1, 3-v7*Dt'fV7 , Dt;l/i > 2, 3 -y7'n=E- t -7'^Ug, 1, 2 
, 3-h 'J^n^yDf^i, 3-K>f;H> 1 - 3— h*xf;H, 2-3- 
Kx^;uS. 2 -3- K-f 7 7>;Ug. 1, 2-v3-FifJH, 1. 3 -v 
3- K-f 77° a b°;bS. 2, 3-y3-K-t-7'fjH, 1, 2. 3 - h V 3 
- K-7°o tr^s. 7^yyf;H, i-?i;xf;n, 2-7^yxf;H, 

2-7^^ V7'f;H, 1, 2-y7;7if;H, 1. 3-v7W^77 
a tVH, 2. 3-y7?y-t-7f;H, 1,2, 3 - h 'J 7 5 / 7n 
1^ v7/^fJH, l-y7yxf;H, 2-y7 7xf;H, 2-vry-r 
7"7>;US % 1, 2 -yy7;xfjH > 1, 3 - yy7;-f 77d f;H, 2 
, 3-yy7/-t-7 , f;H > 1, 2. 3 - h V v7 y" 7° a kT;US % - h 
f;H, 2 b □i^S. 2 - - h n^f V7*f ;H, 

1, 2 hDxf;H, l, 3 -v- b a-r 77* a H'/l^S. 2. 3-v-h 

a-t-7*^;US. 1,2, 3- h O^bay'a tT;uS^^lf £*i&o 
/Nayvjp^i: Ltli, 7>y|t. i&Jg. JUji, 3 7|t##tf £>n£ 0 

/5 V iii- J? cfc 0 

®Ar 3 ~Ar 6 < £ t>t>£oli N g& t, L < ttftS&®#&H& 1 

0-5 0 ©li^-L/cT U -;US 0 

®Ar' ~-Ar 2 £ fc^^ott, L < (*&B&®&&&8[ 1 

J.f7i/g. t B ulit -7*^;uS. i P rti-f 7 7*n tr;i/S*^-r. 
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1.5 'J-y h;U£?g^U 130 tt?12U#ra«#Lfc. 

MU £ ft ££7 Affile h;UJc>i3»j)¥L, ^**>«riD* 

ruijbie^-a-, taiLfctc^ 82g on- (4-70^7x^1/ 

) -N-7x^-9-7;;7xt>xi/> (B3) tmhntz a 

-Stiam 1 0 (N, N-v (-7-7 h- 1 ->r;i/) - 4 - 7*0^7- U > (B 4 ) ) 

7;U3*>m»fLT. 4 -7d^7^'J >50g (JKStfbfiJcttia) . l-3-K*7 
* U >221g (m^k^±M) > thHAt-y^y K84g (JUKfbfiSttSll) 
, t'X (h'J7x X 7 -f » 7^7 V 7 A v ? a 'J Kllg ( 3&£f b&fcL8!D 

> U >4. 5 'J-yh U 130 t "T 12B$ra«# bfc. 
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TPifcfcP££-y- N ttlXU^s tiMOtztZ*** 90g (75 N, N-v? (-J-7 b - 1 - 

>r;u) - 4 — 7" □ ^ 7 -=- u > (B4) 

1 1 (N, N — v ( + 7 h - 2 — f ;U) - 4 -^T-'J > (B 5 ) ) 

T;u^>S18STx 4 -7*0^7-'; >50g (JK#ffcJ&H:») . 2-3-K^7 
^b>221 g> ^hU9At-7*h+vK84g (JK^bfilcttSl) . k'X(h'J7x 
^;u**7^ » A'r^Ay^D'j Kllg (JfC*{b5Jc*±fO M+vl/>4.5 
U v MU^l^U 130 °C-ei2B#r H m^U/c 0 

S^(C7K^r^D U -tr 7 h Mil L h > L fc„ 3rMEE 
StflSU ISii £*x£#7 Affile h;bx>«u ^*-9->£iD*. 
Tmfcjg£-«\ IEL/it, ^iLfcii6> 84g ©N. N-v (t7h-2- 

-4-7o^7-U> (B5) Tbm^fttz. 
^J&M 1 2 (N, N-V (7it>h-9-f^) - 4 -7*at7- 'J > (B 6 
) <Z>^J& 

7;un*>m^T. 4-7*a*7~'J>50g (JteK<bfiJa±») . 9-3-K7x 
+ >h U>265g, th'J7At -7*h*v K84g (m^btftlO . t'X ( h U 
7x^*X7^V) ^7v7Ay^DiJ Kllg (M^tm±W RZf* is U > 
4.5 U <y Hb£?!^U 130 °C ~C 1 2 ^fM«E#^ Ufeo 

aitSL. fell &?#/!:. 7 Affile h;Ui>(z^HIL, 'v+if >&;&n>t 

"CHi*I8<*-t£\ MRLfcSL 3£«L lOlgCDN, N-v (7xtVh- 
9->f;U) - 4-7a^7^U > (B6) #f#£nfc. 

-£J5£#J 1 3 (N— (4 -7'Dt7x-il/) — N— (t7h-2-^b) -1--7- 
7f;b7 5 > (B 7 ) ) ©-pfiSc 

7;ui3'>m^T. 2 -75 y-7-7^ bvioog (7;u K u >v^*±10 > l - s- 
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* u>2iog (m^<tm±m) . m^mm* y 9A204g cmmfbifcasi) . 

ffl*»4.7g (iTIlPTcttl) RZfT* U >750 5: U 'J -y hi^Atl, 190 °C(:t3 
d*;UA4.5 U-y HUfciSW U TO^^^'M. Stt««kSU ftJEaWBLfc 
T)V3y%tfCT, m^ntzffi^ 4 -fa* 3- K^V-bf >200g (Jl€l£{tJ5£?± 

so > «<^se* u ^A204g (mm<kfiRa:Bi) . mm.7g (mmmm±m &v 

7U U >750 5 U »J >y b;U£A*U 190 t lit 3 BIHLRJCLfc. 
<%W&, h)U^>2 V <y h;U£7J0;i> ;F?g#£aOX Lfco MIX Lfc a 

attKLfcflU 68g ©N- (4-7'o€7i-il) — N 

- (t7h-2-^b) - 1 -t7f;b7$ > (B 7) 

14 (N— (4 - 7*o^7^^-;U) — N — ( 7 * > h - 9 ->f )l) - 1 
-t7f;b7 5> (B8) ) <7y-£#c 

7;u=f>St8fET\ 1 -75 y-7-7^U>100g (r;uh*y <y^*±S0 „ 9-3- 
K7^>Xb>255g. ^RtK^K* 'J 7A204g Cm&Mffltm . *B8R 7g (j£ 

©*a#*±SD sr/f* y >750 ^ y y «y h;i/Un,' 190 °cizx 3 BB&Rj£Lfc 

o 

o ^ji^T*^7 'J-ttWofct^^t?-!! h > 3 'J >y MU&jDiU fifth Lfc 
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7*1) »J >750 5 U U -y h ;^An, 190 r 3 BKLR/fcLA:. 
n,lwbA4.5 y-y h;Kc?t8?U *»£&tt8ij&, SttWl, 

f&£^ ttlXLA:^ $£«Lfc£;L3* 64g CON— ( 4 -7'n?7x^) — N 
- (7xt>h-S --r;u) - 1 - t7W; > (B 8) #f#£ftfco 
£-/&#'J 1 5 (N- (4-7'd^7x-W — N— (7xt>h-9-^l/) -2 
-t7f;l/7;> (B9) ) (D<£f& 

r;un*>m^T. 2 -75 UVlOOg (t;u k y -y^fttO „ 9-3- 

K7*^>XU>255g. 'J *A204g (MP.<tm±n) . $H^4.7g (/£ 

a*q#*±si) Mf* y >750 s y y «y h^m, 190 r izr 3 BWRjSLfc 

o 

ft£P&, h;U^>2 'J >y b;b£#a;i, Lfc. »3XL/c 

□ *;UA4.5 y<y h;U:^L, *»#«rtt#J&. MkMII, tiLKWmLtz 
o lii^t^ 7 U -tti: ?i ^ t C ^, T*7 1 h > 3 y -y MUfciQ*, tFftb Lfc 

go , #r*jR»* y ^A204g (i^Miis) . «*»4.7g uzmmmim 

rti y >750 5 y y <y h;b£An. 190 °C(CT 3 BHLRJELfc. 

. mm&tpr**^ 'J-^li^o^tiWt h > 3 'J «y b;u£#P>U t/TttiL/i 
flSSfcttifiU d*i£yj7 AfSMU hbx>i;i)SL, ^*-*>£;&D;iT||fcfc 
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SKLfci, m%LtztZ*>^ 66g <DN- ( 4 -7 , D : e7i^) -N 
- (7xt> h- 9 --OU) - 2 --t-7^;1/T 5 > (B 9 ) tm<bfttz 0 
-£J&#|J 16(4 -7*d^ h y 7x-^7; > (BIO)) V)<£f& 

h U 7x^7 ^ >20g (m^kJ5K?±Si) <?> 7 nD,twbA^(: N ^itl5g ( 

fcmumtm <h7aa*^Aioo 5 v y v hjwmm* o°ct i s^^tni 

fc/£?££7K500 ^ 'J U -y iSfaM^-T" h 'J ^A7K^500 ~ U U -y h ;U 
, h y -7A7K^500 5 y U -y h;^t/7K500 5 { ) U >y b;UTJi|I&$c 

19g © 4 h 'J 7 ^;bT 5 > (B 1 0 ) £f#fc 0 

mmm 1 chd 
r)vzfy%mrr, it&m (a i ) iog. cb i ) 2ig N t-?*h*i/t 
r y ^^6g cmmmmtw , fx c b >j7x^tx7^ » t^b^^A 

(II) lg ClOstftoSttllD &OMrvU>500 5. 'J U >y h;^Atl, 130 TCKT24 

mm, 7Kiooo^ 'j y -y hj^tm^ m^vnz-tu bass u mm* b;i^ 
fcti^. i6g^nfe^^#t>n/i 0 

&Z>tltz%dmz.~3\,^XFD-lAS — ;l/ Kf^ V-7V3 >7^^7 b 

;U) siSLfci:^ C 75 H 5< N 4 =1022 K*JU m/z=1023<7> e-?#f#£n 
7iOT% Cft&gWfb^ifo (HI) <hP]^L/c 0 
3t3E?S 2 ({b-8-^5 (H 2 ) co^m 

TJUzfy^T, it&Vo (A 1 ) lOg. ft^i(B4) 24g. 
b 'J ^A6g (/£A«J3ttt»l) x t'X ( h iJ7x^tX7^ » m^^v^A 

(ID ig (Mm<tm±m) Stf+^uvsoo 5 y y <y h;^An, 130 r(cr24 
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7kl000^ y U >y Hl/&j&0*. 2I^£-tZ7-f h«SfiU hn^ 

tztzz^ 18 g ^jtfe^/W ^ n/=o 

#bW«l;oi>TF D-MS £$iJ5£L/c£;:5. C 8 «H 58 N< =1122 tc£t 
U m/z=1123c^tr-^^#^n/-ccOT\ ZtiZmMt^M) (H 2 ) .hlllS Lfco 
H*fe0>] 3 (fbl^J (H 3 ) <7>^) 

T^VM^T^ {b-^ti (A 1 ) 10g. {b^ (B 2) 21g, t-7*h*v-7- 

(II) lg (m^b^±^) &tf*vL->500 5 'J U-y h;bUn, 130 °CtCT24 
7K1000^ U U <y b;l^;fJD;t> m&m*^ << bltigU h;lx^ 

tztZZ, 18g©8Mtfe*&*#»5>ftfc. 

*#£nfc*&*te^l>TFD-MS&«!l£Lrt:fc£3. C7 8 H 54 N 4 =1022 K^f 
U m/z= 10230 b 0 - ^^ft/ct^r*, 3ti^r@^b^(H3) .hlsJ^L/io 
H»J4 «b^«9 (H4) 

T;l/3*>M8StT. fb&to (A 1) lOg. It&W (B 7) 24g. t-7*b + v^ 
h "J 9A6g (/EftjfP^lfi) > t'X ( h iJ7x-UX7^>) M^7v7A 

(in ig (m^bsJtitii) &tf*s/u>5oo s y y >y h;^An, 130 tckt24 

<%fflk, 7K1000^ 'J U -y HU£Jd;U l^tl^t?^ hitJSU ttift* MU.x 
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mt>tltzm3Hz~?^XFD-MS*m%.LtztZ?>, C 8 ,H 58 N 4 =1122 Izft 
U m/z=1123<Z>t-?#f#£ttfc©-C, ZtlZmmt-grM (H4) tmfeLtz. 

mmms at-a-ti (H5) co^m 

7)Vziv%ffCT, itSW (Al) lOg. (B5) 24g. t-7*b*i>^ 

(II) lg (mmftJ&ttM) St>*+vU>500 ^ U 'J -y h;U£An. 130 tl:T2 
#iP&. 7K10005 U U >y h;b^*D^, m^^^^^f hMig L N h ;U Ji 

m •bfttzmmz-D^-cPD-MszmfeLtztzz, c 8 ,h 58 n, =1122 

U m/z=\m<DV-9timz>fttz(DT:\ gftfb^tl (H 5 ) <!:(5)^Lfc 0 

^»J6 (fb^tl (H6) <£i^5£) 

T^^i*>m^T. <b^ (A 1) lOg. (b^tl (B 3) 24g. t-7*h*v^ 

(ID lg (j^b^lM) &t/*vU>500 5 U 'J >y h;^An, 130 t(3T24 

&£Pf£. 7K1000^ 'J U «y h;b^*D^, S^^-fe^ hffiSU h;l/i 

/c>c^, N isg<D&n&m**mz>titz 0 
m<b>ntzmmz-?^xFD-Mszmj£Ltztz?>^ c 8 «h 58 n< =1122 izn 
u m/z=im<Dt°-?fimz>titz<Dx\ znzmmt^W) (H6) <tit]£L7c 0 

H«iJ7 «b^t) (H7) co^-^Jc) 
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Tn^vStSSrF. <t^V>) (A 1) lOg. fb^t) (B 8) 27g. t-yh + vt 
(II) lg (m^bJ&ftgO &UMrvU>500 ^ U U y h;HrAn. 130 t(-T24 
#£Pf£. 7K1000 5 U U h;b$r^D^-> m&MZ-tU bMML, b 

n^ntz^iz-o^xF d-ms zmmLtztzz, C92H62N4 =1222 

U m/z=l223(Dt°-9timt>tltz(D-Z:\ d*a£ gfi<Hb^ (H7) tmfeLtz. 

mmms ut&® (H8) (Dizm) 

T^zfynmT, ltSV?) (A 1) 10g^ it^M) (B 9) 27g, t-7>4-v-7" 
(II) lg (mm<b^?±M) &t/^>U>500 5 U 'J <y h;b£A*i. 130 t:(zr24 

^*p^> 7K10005 u »; <y h;b^iD^_. msmz-t^j bmmi>, mm* t^*. 
tztzz, \$g(Dmn&mmmz>ntz e 

'&*>fttzmmZ'Z>^XFD-MS$:m%.LtztZ.%, C92H62N4 =1222 izM 
U m/z=1223<7) n/c<&-e. Ctl^SK^i (H8) tmfeLtz 0 

H»9 «b^*B (H9) (D^m 

T;b^>m^T> -fb^ (A 1 ) lOg. ft^tl (B6) 30g. t-7b*i/i- 
b U 7A6g (/£ft*Qft*±SD . b'x ( h 'J7i^;t^7^ » 
(II) lg (3££{bJ5£fctSO Stf+^UVWO S 'J "J -y h;b£A*U 130 tUT24 
B#WKJ£Lfc. 
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<%mk. 7x1000^ y -y hJisZfiuz.^ msvQZ-t^-'f bmMu^ mm* b>vx. 
m^fttzmmz-o^xFD-MszmjZLtztzz^ c l00 h 66 n 4 =1322 iz 

WU m/z=1323^fc°-?£n#£*i/c<7y-£\ £ *i £ g &<tf ( H 9 ) ^IhJ^L/c 

n*fe#ji 0 at-^ (h 1 0) co-a-/5g) 

T;i^'>m»ftT> fbi^g (A 2) lOg, fb^(Bl) 2ig. t-y^h^^-r 
(ID lg (JKSC<fcfig*t«l) &T>**vU>500 ^ 'J 'J -y h;^An, 130 °C(CT24 
ffiiPSU 7K10005 'J U >y h;u«rin^.. SB^i£-fe^>f hMJSU I^h^x 

nZntzffiliiiZ^XFD-MSZmfeLtztZZ^ C 76 H 5 ,N4 =1022 izft 
U m/z=\mw-9timt>ntz(D-X:\ ZtlZmfiitSM (HI 0) tmfeLtz 

o 

H#fe0ijl 1 Utsm (HID cd^) 

T;b^>5l8ST. -fb^lftl (A2) lOg. fb£4*(B4) 24g. t-yh + yt 
h 'J ^A6g (iA^^±M) > t'X ( h 'J 7x^X7^ » mt'^Wl* 

(II) lg (MtfbiBttSD U>500 5 y "J «y h;^An, 130 t^T24 

isspgu 7Kiooo^ y y >y h;u£j&n*, m&wz-tu haai, mujc. 
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f# f»n/«(^^t F D - M S L/c t C C 8 4Hs 8 N 4 =1122 izft 

o 

mmm 1 2 ut^w (hi 2) 

T^V^STF, fb^J (A2) 10gx ftptl (B 2 ) 21g. t-rh + ->t 

hu^A6g azm%im±m . ex (h ^71-^7^ » m^*7v9a 

(ID lg (JlO^bJ&ftgD &t/*vb>500 ^ U 'J -y h;u£A*i. 130 °C(3T24 
<£*Pf£> 7K100CU U -y MU^D^U l^^t?^ hMi®U tt^t* h^x 

fc^C^, 19 g ^i£Jf ^ntz a 

ftbnizffimz^TFD-MSZfflfeLtzbZZ* Cr 8 H 5< N 4 =1022 tc*f 
U m/z=lO23<0^-?#f#«s>nfca>-?. (H 1 2) £|SJ£L*: 

o 

HSfe^iJ 1 3 «fc^ (H 1 3) <Z>^J&) 
T;H*>S18ST, fb^tt (A2) lOg. ^ (B7) 24g % t-7*h4vt 

(ID lg (mmfb^±M) Sl/*'>b>500 5 'J y -y HU£An, 130 tU:T24 

mm. 7Kiooo^ y y >y nu&jbnA. m&q®**.*? 4 bMU 

tztzz. 21 g fcnfc. 
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?# btitzffimz^XFD-MSZm&LtztZZ^ C 8 4H 58 N 4 =1122 izft 
U m/z=\m<D¥-?tmhfttz(DX^ £ft£ gfiWk^ (H 1 3) tfslfeLtz 

o 

mmm \ 4 ut&b (hu) 

T;U=3*>m^T. (A 2) 10 g> (B 5) 24g. t-7^ + VT- 

(II) lg (m^ib^±M) &OMrvb>500 £ 'J y -y h;^An, 130 TCKT24 

*fr*PSL 7K1000^ y y <y MU&JD;^ S^^-b?^ MSJfiU h^J- 

n/sffl£f$2|&£*^ Affile u **i&«PKLfc&, 
fc <h <I x 18 g ^i£ftfe$££^# £ ftfc. 

f# ^n/i^(zoVNTFD-MS^iJ^L/ci:C:5. C 8 <H 58 N< =1122 Kft 
L/> m/z=1123^)t:-^^#f,n/cO^ cn^g^fk^tl (H 1 4) tm%LTz 

o 

WJ 1 5 Ut&m (H 1 5) 

T^rfV&gKT, -ft^ (A2) lOg. {fcl^J (B 3) 24g. t-7*h*«>t 

(id ig (mmfkmast) st>*+vu>5oo ^ y y <y h^un, 130 tcu:t24 
ft*P8L 7Kiooo^ y y >y h^^o*. m&yfoz^j Mt;su at?&£ i^x 

tztzz, 17 g (Dm^n^tm h ntz a 

nt>tLtz1®mz-3\,>TFD-MSZm%.Ltz£Z*>^ C 8 ,H 58 N4 =1122 (3*J 
U m/z=11230b--?^#£ttfc<Z>T% C*l£@lft{k£-$l (H 1 5) tmfeLtz 
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o 

mmm 1 6 utsm (hh) <D^m 

7;U3'>mSiLTs (A2) lOg, fb^ (B8) 27g. t-7h4vt 

(II) lg (Jmitm±m £tMr*>U>500 5 U 'J «y h;^Atl, 130 °CC:T24 
#4P&. 7K10005 'J y <y Y)V*mPL, mSWj&KU b;u^ 

mbntzffimz-D^rFD-MszmfeLtztzz^ c 92 h 62 n ( =1222 izm 

U m/z=1223fl>fc:-?#?#£nfc<0-e. ^n^gW-fb^ (H 1 6) fcl^Lfc 

o 

HWJ 1 7 (ffc&flj (H 1 7) 

T;Un*>m^T> <b^ (A2) lOg, {fr&tt (B9) 27g> t-7>*i/-J- 
b U 7A6g (/£»#n$fc*±») > t*x ( b iJ7x-MX7^ » »7v7A 
(ID lg (mm*b£*tlO St/.*i/U>500 5 'J 'J -y h;^An, 130 °cu-r24 

?££Pf£> 7K10005 y y «y b;i/£7JD;t, S^t7-f bttJfiU b;b.x 
?#£tt/dismc^TFD-MS£^Lfc£c:;5>. c 92 h 62 n 4 =1222 izft 

U m/z=1223cDt 0 -^^f#<in/c^T\ ZtlZBttXt^Vo (HI 7) <h|W)£L7c 

o 

flifeflj 1 8 UtS® (H 1 8) tf>^j&) 
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T;Un*>mSrtT. <t^M> (A2) lOg. ft^il (B6) 30g. + 
(II) lg (mm<b&*±!iO &7j*vU>500 5 U U >y h^Atl, 130 "CKT24 

<%tm. 7K10005 u »; *y mu£Jd>u w^sfoz-tu hjgjau mm* h^*. 
mztitzffimz'o^'CF D-Mszm%.Ltztz*>, c l0O h 66 n< =1322 iz 

*fU m/z=\323(D¥-?timz>ntz(DX^ Z.nZ&mt^'M (H 1 8) tm%.L 
tz 0 

■m&m 1 9 ut&va (hi 9) o-^) 

T^rt'vmi^T. VcSm (A3) lOg. {tl^5 (B 1) 21g. t-7*h+vt 
h 'J ^A6g (JTS«]7 l c?±M) . b*X ( h 'J7x-MX7^ » mt'^V+il* 
(II) lg (m^tJ&*±iO St/+vb>500 ^ x ) 'J «y MU£A*U 130 °Ct3T24 

^p^. 7K10005 u u >y hus^o*^ M^^-fe^-r hmML, mm* b)^ 

tztzz, \7s(Dmn^m^m^titz 0 
nhtitzi®mz~D^x?v-}Aszm%vtztzz>^ c 8 <h 58 N4 =1122 km 

U m/z=1123^t.-^^f £>fttz<DX^ ZtlZmtyt^Vd (H 1 9) tmfcLtz 

o 

mmu o (ft^ (h 2 o) <o^m 

T;b3*>m85tT> fc^tJ (A3) lOg, (B 4) 24g. t -7b 
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(II) lg (M&ltmm) Rt/*->U>500 5 y 'J >y b;u£An, 130 °C(CT24 
ffi*P8L 7K10005. y y -y YfrZbUX^ S^Sr-fe^ httJSU 

nzntzmmz^r f d -ms zm^Ltztzz^ c 92 h 62 n 4 =1222 izm 

U m/z=UZ3<Dii'-^ibm^ntz(DX^ d *l £ B tfHb^ (H 2 0) tWlfeLtz 

o 

H»J2 1 ({bl^tl (H2 1) 

T;U=f>m8KT. fb^ (A3) lOg. fb-&«J(B2) 21g. t-7*b*v-7- 

h «J ^A6g (jEftRJftftli) > t'X ( h 'J7x-;^7<f >) M^'7v^ 

(ID ig (m^fb&friO ;&tf*->u>500 5 y vv h;^An, 130 °ckt24 
mm, 7Kiooos y y -y hi^d*.. m&m**.*?* hjtasu tt^% 

fc^^ 20g<z>^fe^^#<x,n/c o 
mztitz®mz^xFD-MszmfeLtztz.?>^ c«4H5 8 n, =1122 izm 

U m/z=1123©tr-^^#t>n/c©t?. ^nSrgtftfb^tl (H2 1) <h|W]^L/c 

o 

mmn 2 ut&m (h 2 2) a>^j&) 

r;u=i*>m^T. fb^ (A3) 10g> fb-a-ti (B 7) 24g. t-7b*isi- 
b 'J "7A6g (JEftfflftttSJ) . t'X ( h 'J7x-;^7-f >) M^7y'7i* 
(II) lg (Im(MM) Sl/+->U>500 ^ y 'J >y h;i/^An, 130 t(3T24 
tiffflfcfcLtZo 
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mm, 7Kiooo^ u -v hu^o^u m&tfo*^* mmu 
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